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Abstract 

Th"is paper, the second in a 'series, reports on thp^results of a 
Year- long research project conducted in an experimental scfiool 
associated, vyith the L^^arning Research and Devsllopment Center," 
University .of Pittsburgh. . Specifically, this is a report of 
findings pertaining to' one major' setting in the experimental* 
school,' the science lab. The science lab setting/is first 
described from the vantage\point of a participant observer. . 
AtirenUon is paid to the lab as it is used by intermediate 
grade pupi'i^s, ; pupils.* beliefs about the science lab are then 
presented and discussed.. The stimi is ■ to show how pupils react 
"o the' planned s6i;ence curriculiim. Finally . the results of a 
b^ha'.-icr observation cscale study are reported which show how 
papIl^J^l^ct on their belief^ .about ..the science lab. ' .. 
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THE BELIEFS AND BEHAVIORS OF PUPILS IN AN EXPERIMEOTAL SCHOOL; 

THE SCIENCE LAB 



' " David F ^ LaAcy . 

. • ' ■ ■ , * * 

Learning Research and Development Center 
y ' University of Pittsburgh . ■ / 

In science we get to experiment with a lot of different s'tuff.. 

.. . A Pupil 

This is the seqpnd in a series of reports on a school 
I -have called Longbranch. Longbranch is an experimental' 
(or developmental) elementary school which has had a 10~year , 
association- with the Learning Research and Development Cen- 
ter at the University of Pittsburgh. As an anthropologist 
. \ and par tic i'p^nt observer, I conducted a year-long study of 
the "beliefs and behaviors of intermediate-grade pupils in 
the school-. 

Several different techniques were employed in the 
study, including clinical examination interviews with se-' 
Id'cced pupils, a similarities judgment instrument completed 
' ' by all pupils, and a pupil behavior observation scale.'' < 

•.. *The ratiwale and design for the st.udy, as well as 
details on the me'thods employed, can be found in Lancy 
. (1976). 



The overall aii?.?^ were tu at?.-^cribe the. school life^ of fourth 
and fifth graders, to e.licji't and validate their shared cog- 
nitive map of this school li£e» and to study their behavior 
patterns in light oT this map. . 

One important feature, of school life "which has an itnpact 
on" pupils' beliefs and-^^-behaviors is somethin-g 1 have called . 
setting. There is a variety of different settings in Long- 
branch;, and' .these are distinguished Iby their location .in the.' 
schopr building and/or by ihe type o"f curriculum "plans carried 
out in them by adult actors, . As an experimental school, Long- 
br.anch displays a wide range of such plans, including course'^ 
that are individualized, self-managed, modular, or more tipa-di^ 
tional. There are many adult actors who must carry. out and 
monitor • these curriculum plans., including regular teachers,, 
sp^^cial teachers, instructional aides, program developers, 
program implementors , .-researchers^ and a principal. 

This report describes one such setting, the science lab. 
The science lab is housed in a large trailer located just be- 
hind- the main building. ^iSie science curriculim^i in use is 
iKS-v-zduxIir^e-l '(IS) , 'Like the math, readings spell- 

ing -and iearning'skiiijLs' curricula at Longbranch, IS. can be 
contrasted with mo^e traditional curricula in that instruc- 
tion is matched to the abilities,- prior knowledge, and learn- 

ing pace of each pupil. Hence, the science lab se.tting. is • 

* ' - * ; .• / -• 
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churav:teri;Ted by a part icular plan (IS) " operating in a par- 
ticular place (the. lab trailer). ' ^ . 

■ . • • • • • • - • \ 

The iiciencf- lab setting will be described .as • part .of the 

school' life of fourth and fifth graders .■ -From November ,1974 

to June 1975, I spent an average of two hours per week as a 

participant observer^ in the-, science lab, and the descrip tion 

is ba^?ed on extensive, field-notes taken during that time. I 

will also present the results of several studies designed to. 

show how these pupils view the lab , par ticularly how they ^ 

define -and classify their own activities there.. This, classi- • 

■ficat:ion of activities was, used in an observation study o£ 

pupils in the lab. Data on the . frequency of the varidus* 

. . ■ / - ■ • • . 

activities, the extent ■ to which pupils work in, groups, and ^- 
pupils' locat.ions in the lab are reported, , 

* - . • . • The' Science Lab 

. In addition to the obvious facts of its physical location 
and unique curriculum plan, I have * singled out the science lab 
for intensive scrutiny for two reasons. First, during a year* 
particifjant observation in Longbrahch, approximately one -third 
■^of my- time was spent in, the science lab, and 1 have, conse- 
quently, much more ;^data_ frora^hat setting than from any other 
in the school, -Second, as the . principal subj ects of my. study 



. ^' ''it is important to point out that^ once a curriculum 

'has been developed, it goes through a process of imple- 
.-mentation as it is incorporated. into' the schools. Thus, 

the curriculum in "operation* may b*e somewhat -different from 
. the curriculum as originally designed. " This may be true in 

the case of IS in use In the. Longbranch science lah. : ■ : ■ 
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vJre pup.il^i, . itt-'^i^i^^* r hey . cdnveyed. to, me by worii anil ac-..' 
tion that the science lab ^nis, one o''^ tht-ir favorite settings, 
it was. appropriate • that: I treat it as a special ' case .. ' 

' .Generally, the science lab. setting is conceived' of as ' ' 
two 3et||:ings.. All the/piipils n7-25 'in number) from a single 
homeroom cane ihv s.-'itnce lab onc^e a iveek for a 45-minut-e- 
sc ieu.::e • cTass At various other ^imes during the" week, in- 
tiividuals could leave their homeroom |nd visit the lab as a 
*'sef f-9elected" MOtivity .. Pupils could make a number of such, 
visits per week and spend as much time in the iab as their 
htr:;cri'om tea_-!u*r permitted. However; tlie science-teacher re-. 
v;;uLred r hat e.ich child spend 30 minutes of -this Self -selected 
time workm,'. in the curriculum. Once thrs obligation had been 
fulfll'led, :hey were tree to play, make ' things , and devise . .. 
;r hei r owr: • exper iment s As a • resul t , _i,he lab ' looked- ra ther 
differ en t ■ during; class time and sel f- selected time . By the - 
end. of the project, however, t was persuaded that the class/, 
self -selected dichotomy was not that clear ... ^,pren^^--^iy»-^4^&**^^ 
cusi^ion will. treat the'^ lab aS/ a single setting, wit.h only / 
occasional remarks .and results .to bring out . the' -contrasts- 
' betv^ej^n class- time and self-selected time that.se^m important 
to retail). . _ • ■ ' 



- - 'Another reason for focusing on the S|2ience lab was 
that I participated l.n a semin-ar at LRDC which brought 
together various center research associates, so that they 
migh^ focus at least part of their' research effort on the 
evaluation of the individualized spience curriculum. This 
muitidiscipl inary project is described in Leinhardt (1975). 



Figure 1 is a physical map .of the ■ science iab . . ." Behavior- 
ally, the roorn^.can be divided into carrels , where pupils work 
in relative isolation and quiet; there ^re large round tables 
•and,..table benches, where noiser, xnore' active group activities 

'take place; there are storage areas running along either wail, 

^ '. , ■ ■■ • ■ • . ' ■ ' / 

where pupils get the mate<rial_s_tbey need; there is an animal 

corner; and there is a kind of play area which includes the 
teacher's d&sk/-the shelf with -games "and toys , and thT f Ipor 
space in between. ' 

. Present in the lab at all times are a science teacher 
(male) and ai) aide (female) . The only . time that the teacher 
addresses thei;. class a whole is^to ask for less ijoise; other 
wise, he. interacts ^entirely with single /puprls or pairs of pu- 
pils working Jointly on an assignment. The teacher may_xni- 
tiate suchcantaces, but the aide is "on call" by pupils or 
the teacher* to answer questions or get materials. She also 
does a good deal o£ : the .straightening-.up and record -keeping. 
Both. teacher' and aide are warm -and supportive of. pupils. The 
teacher seems^ to be "on top of" the curriculmnVin- the. sense 
that he is rarely at a loss in guiding- and helping pupils 
who are having difficulty. 

, The- curriculunv. is apportioned into l^vHs.' There are six 
levels/ and phildreri progress^^rom lower to higher levels. • 
Each succeeding ievdl increase^ ih .difficul^ty 'and, to a cer- 
tain extent, builds on knowledge acquired in preceding levels. 
The fourth and fifth' graders were distributed over Levels C.to 
E, .with: the majority . in C and D.. Each level contains from . 



three six - v*xc\i uf which is named for a famous sci- . 
.entist^ (i.e. , Vesalius/ Volta) and focuses on a scientific 
principle or set. of principles (i » e systems electricity) , • 
Daring the' .term of my study^ intermediate grade pupils com- 
plleted an average of three units. As a piipil • works' in a -unit.,, 
he- may choose among a vari«t/y o.f : .^i»^;/^':7 v>*>rf,*ur». ^ These re- 
sources vary along a number of dimensions ; the developers' aim' 

CO. provide, "the option pf using a variety of- ins true tional * 
strcltegies to teach the same behavior or concept - (Champagne. & 
Klopfer, r974, p. 140); - * . ' • 

,Thera'are five, kinds .of learning resources us^d v^ith 
great frequency by the intermediate pupil. They are : Lessons^ 
v'--.v-;'.* Cminiiture explorations), RTS's (readings' ih science), SA 
(student activities), and (self -.initiated independent , ac- 

tiyltier?). < . [In^vitations to 'explore] are not-used often- 
^but are mentioned later in this, discussion . ) Resources vary yf' 
along at lea^t twp. dimensions They vary in terms of a read- 
ing '-'.<er^_^i.^, ma'nipul at ion requirement. In some, the. pupil will 
spend rAost of his time reading;, in others, iripre time will be, 
spent in acrually "carrying out a^i investigation. They also 
vary m the extent to which specific directions are given to 
pup-ils and' the extent to which specific, as opposed. to more ■ ' •' 
global ar ' thought.-provoking, questions are asked of pupils. 

^ Levels", units, and learning resour^ces are put together 
as follows. A.ssume that a'pupil'has completed all 't.he< units 
in.. Level C and is now ready for Level D. The pupil may' choose 



aneng four unit - ir. -U-Wl D . {'o begin working in. The teacher ^ 
rmay sceer pupil away, troin* a given unit ';l>eeauso it is, too-, ^ 
difficult or because chere are already, several students " in • .; 
that unit,, placing a strain en. the limited materials available j 
otherwii^e, " it is . the ^.upil* s choicV Assume tfte\ pupil has, 
chosen to work in "the Dalton unit "Jacoms arid molecules) . 
First,- he will get ■ a planning , sheet for this unit. Planning 
• she€Sts hfve a series of squares which ,th.e pupil, in const^lta- 
cion with the teacher, fills in with.th\e codes designating - 
.;sQn& sample of the many available learning resources for Dalton. 
■The plan will contain some mixture of ■Mi^Ex' s-,- SA';s , ^RIS's, 
Lessons, and so forth. The pupil .will tften begin work by read- 

■ iri|;-and answeirl-ng^^ quesi?4bns ' ^n introductory lesson bdok- 
Mt- After that, he.'is f7''ee to carry out Vthe other parts of .. 

■ the plan in any order he chooses. At .the. ^eginnin^, of eabh ■ 
clasgf ,he will consult his plan.» choose a. resource from i't^ 

: (i.e. t'l)alton SA-?") , get the appropriate booklet and the • ' ; ^, 
associated raaterials, and -complete the resourced When he is 
.-finished, he consults with the teacher who questions him to 
determine his i^vel'of understanding. ,If the, teacher is 
satisfied/ the square is crossed .off and . the ' child is free to 
.go on to the nexe resource... If the..teachMr feels the- pupil 
has learned the.concepts from several s'uch^ resources , . he sug- .. 
gest§ that^'the pupil may; be ready for ^a, post.test/ If the p.u- 
piL masters the posttest he may ' then ch.oose among three other 
units in Level. D." ^'Jhen he has ♦ completed a total 'of three units 
•in Level D, he may go on to Level'*",, 
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In theeryXthe nuiiiber of discrete .pathways through the 

' • . * , ■ ■ ■. , 

IS currivul.'jn apprd^ches rnfinity. In practice, however, there 
AV.^.} pressures to reducfc;^s|his divers j,t:y. First » the teacher 
ir.plici:lv imposes a limit^y-xeq)^irit>g that pupils complete- 



(Ther^/ is, hoKC'Ver, pupil pressure tp impose ar^" upper limit \ 
T. m^niber ) Svcond, there is .considerable pupil pressure 

f c- \ i'!. it * h t • r viTik^tv of I e a rn i ng r e s o ur c e s in wh i ch they $ngag-e . 
X ob-^erved that certain of -.the learning resources w^vffe very 
hv.lvily tisod and others? were never used, VThen* I afiked the sci- 
vrt^O teacher about this, hp..^tated that students }it.avitate to- 
ward U^ariiiri'; rt-^40urces rhaF involve the manipulation "of ma- 
*t*ri.iLi and avoid those that require either a gi[iat deal of 
ir; i ' : .i* I v-: v^r arr- araounr. of reading^ " o carry them through* - 



:>everai pupils wore interviewed at length about' •'^the • 
kin-i^^ 01 ^:hings Icids do in science.*.' The interviews we're re- 
c\^rJ«^Hl, ^rUnscrrbed, and content-analyzed, Vhe intervi^ews 
:vert: dw.si^ned *-,o elicit the pupil's terihs for the various/ac- 
rivl^lfS, an.d the relationships among- activities. Hence, I 
• w.^uld fre'^\^.en- ly a.^k a very general question like, **What are 
^^t^lB cjifteren:: things kids do wh^en they are in science?*' . In 
each subsequent interview, I would aLaa ^ask some questions de- 
i>i4nvd\':> diiicover whether the present interviewee saw the - 
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same activities occurring in the science, lab as ^previously 
interviewed pupils. ' . 



D.L. : 



Tornmy : 

n.L,.: 
Tommy : 
D.L. r 
Tommy : 
■ D.L. : 

Tonun:/ : 
D.L, : 

Tommy 
D.L. 
Tommy : 
xD.L. ; 
Tommy : 

/D L. : 

Tommy : 
D,L : 
Tommv : 



Tommy, I'm going to ask you a series of 
-questions about the different kind of 
things that. kids do vhen they're in • 
school. Sq what we'll do is , I'll- 
ask ;you about different places in the 
schc)ol. Let's start with science. 
What ar^. the different things kids do 
wheh* the^''re ,in Science? 

.We make experiments for our self -Si^lec ted , 
We just do our unit. . Ai:id for our self- 
selected we mix stuff. 

^^at else do you do? 

5^othing--alse. That's all I do . 

That's all you do? ' ' ; 

Yeah. * * • ; • 

Le*:'s sav you're in your unit. What are 
the* different things' you do in your unit? ^ 

■ . ^. ' 

Well, you, just get the lesson and" you do it 

Is it just lessons? What else do you do 
besides lessons? v 
L ■ y y. ^ • . 

MinEx'-s and SA's, that's all... 

What else' do you do in Science? 

y . . • ■ ■ 

Nothing . 

Dq you play in Science? ^ . . 

Yeah. • 
What do you play with? 

They have games up there like Mouse Trap. 

VJhaC else? 

That's all, , • ' * 
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about playing with the animals? 

Oh yeah, we plav with the hamster, we 
look at the fish, 

:-".>r. example , Tomy was the fifth pupil interviewed. 
0*:her pupils had c lalnied. to "play in science/"* so I asked 
hlni abour. - this - Fror. the interview with .-Tommy , we learn ^ 
that \::upils "do" Lt'ssons MinEx' s ,' and SA's.^ They also-v 
"p'^'^y (i e.. "mouse crap",) .an5 they, "play with y 

; .arliimals" (i.e , play with the hamster and look at -fish), 
ritrren such interviews with fourth and fifth graders. of ... 
b"^h sexes Yielded sufficient data to cons trzict^ the taxonomy 
of act. ivi t ie>^^ :>hown in Figure 2, In addition to eliciting 
"rrni.s and their relationships, I also sought pupils^ 
itl ir.it i^-^ru^ of ithe^^e terms. For. example, I asked them in inter- 
riv-^r what the phrase "bugging someone" meant. I also got.: inf or 
rnati^-n an the meaning of activity terms by observing a child • 
dointr something/ then asking^the <:hild directly, "What are you 
doin\; now?*' , rHenceforth, when I use a term like "making" or 
Vj^'orkin.*'' or ''fooling around/' I will\use it with the meaning 
• that ir ha-^ for pupils.) ■ ■ ^" 

Kvich activity category and subcategory will be used as' ^ 
an organizing rubric . for ' describing the school life of the 

scie-ce lab To illustrate the working category, I have 

■ i" . ^ ' — ^ I 

'Hence forth, whenever I first use a term or phrase which 
was elicited or overheard from a pupil at will be placed in 
quota -.Ion mark^^"""."" . . " • ' , ' • • , 
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chosJen an episode from my not.e^ that, in many . te spec ts , "is 
typical. Two^-^f^iftch-grade girls; 'Karen and Barbara, ars 
"working in Volta/; Soth have worked on learning resources 
together, and by now they have comple,ted several of them. 
Karen and .Barbara ^are both good students. They are .conscien- 
tious., get good grades, and are well-behaved. They.are seated 
together at a tabl^, both reading from, an ITE bo^oklet. 

Barbara: (reading alou^d) You* can make a homemade light- 
bulb, ehat wOrka. (She goes over to . the shelf. ' 
andj^rings back', the iijdicated materials . ) 

Barbara <^o teacher) It says you need a pencil switch; 

what s a pencil switch? (He shows her how to' 
make one. ) , * - ^ 

Barbara What's an ITE anyway, Karen? ' (This que&tiin 
•unanswered/ , they continue to readV) 

, Barbara! Ar^. you done with it already? ., 

Karen: Yeah. ' - ■ ; - ' ' . 



Barbara : 



■Good, then you can do this with me. (They write 
on a clean page of their notebooks: ITE Inves- 
tigation A. ) 

■Karen: What, is this ITE? l -. / 

Barbara.- Electric circuits. • (The girls, begin to make the 
light bulb. They are having some trouble with 
* wire strippers. ) 

Karen: We'll never be strong enough. 

Barbara: Because we're girls, maybe with -women ^ s' lib_. , 

Karen> We'll never get done with .this. (They follow • 
iS^e -assembly directions which are punctuated by 
. questions. They write answers in their note^ 
' books. ) ^■ 

* • . ■ ' *■ " /' 



iKaren; ' - Hev Barbara, y.ou know vhat? I "think if was 
' ■ .supposed to light up. did^ it wrong . . . 

. . ' ■ ■ .' ■ 

■ Barbara; think we hav^ a dead bulb. 

. ■ ■ >^ "... . 

Karen; I think we have a" dead battery. . 

Karen: . (to teacher) Is. this a dead bulb? 

Teacher* It shouldn't be. (The girls .write up their ob^- 
servatiqns, nbti,ng down exactly what: they did,) 

..• Barbara: ' I like Volta (th^ unit)^- . . 

Karen: ' So do I. but we can't get anything to work. 

X'They had^-.in fact., not reached the objectiyes.^ 
■. _in the two investigatio'ns they have worked on in 
' TTt'he preceding two weeks.) 

Barbara:"' Do. we have music next? [' 

Karen: ■ ^TealV,. I . think sb; ! . ■ 

(The i^iris put away their -materials and folders and move - 
.^ciose'^to the door a^id sit quietly ^.iitil it ' s time to "line 
. up" and leave.) . ■ . 

Bv referring to Figure 2,. we can confirm that these two ; 
girls are *Vorking". throughout, this episode. They are "doing . 
an ITE," or "working '^w.ith electricity . T A^t one point, Barbara, 
"gets materials" frpm the 3helf; and, later, they both "write, 
observations" in their notebooks. The episode also reveals 
that phere is a sequence to all these working activities. ^ 
Ideally, the sequence will look like this:. 

Ir C^et ^folder from file cabinet (getting). 

2. ■ Get out plan. (or. chart) and decide what resource to 
. work on (getting). \ 

. 3, ■ ^Oet appropriate ?lesource booklet from thg^^^ck ' 
■ (getringO . '.^^^-^i^ . 

4. . Read.it (doing); \ * , ' . . 
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3. Get materials^ indicated (getting) » 

6." .Follow directions for. manipulating materials while 
' ^j/' answering questions (doing). ' - ...^ 

, 7. ' Write up observationis and/or ' answer' questions ' • 
"(writing) . . 

,8. Correct from key" and/or conference with teacher 

. (talking, with . teacher) , - . * 

Put away materials; etc. ^(getting),. ^: • I 

Karen and Barl)ara follow this sequence very closely, which 

i$ not always the case. More often, the sequence is rearrange 

or interrupted.. Another episode will reveal some of these 

/ . ' ' '- ■ '■ ■ ■ ■ . .. ■ 

intertu^Cions . Again, tjiere are two £if th--grade girls who * ■ 

are good students and who reg.ularly work ^s a pair. .The two*r 

girls are doing an SA in Beaumont- (which they started in th^ 

last class).. 'The SA is ^a crossword puzzle. ' The clues are, 

.questions on the di^gestive system. 



.Pam: 31 dovn , waste or leftover. 

. • . ' ■, ■ .... / . 

It Sharon: .\I already got that one. 

Patn; iwhat is it.? 

Sharon: Scrap. 



Another 
girl : ■ 

■parn: 



^2 Sharon: 
Pam; 



Sharon : 



Are you sp/111 on Beaumont? Pam, you're 
never going to get out of that one. 

' , • ■ ■ ■ . 

;27 across, when water evaporates it changes 
'from a liquid. to a gas.. ^ 

■ ♦ ■ ' 

I'Jhich one was that? . 

'"^ ■ ■ ■ • • ' ' . 

.27. across. 0,K.V your turn.- 

16 down. Read it, .1 'don't. know what -it is. 



Pam: ■ "' I don 't know either . 

(Snaron starts to. draw a fish on a lilank space on her 
booklet .' Pam traces .oxfer, the letters in. Beaumont , Then 
they discuss Chri^tmas^^ presents [date = 11/26].) 

' ^ ■■• • 

Pam:- • ;We .put everybody's name in a hat; that way we 
, can buy bigger presents. (They watch two boys 
* making molecules out of colored balls and 

sticks. ) • ■ 

•. ■ ■ ■ ■ / ' 

pam:. I'm never going to pass this, ^ ' ; ■ 

Sharon: I got another orie , ' I get all the answers and 
you just copy them down. . (This "is ^indeed 
what has been happening » ) 

. * . • /- ■ ■ , ■ . .. 

(Pam gets up and goes to the\teacher . ) . " ■ / 

we can' t get 



Pam: 
Mr, 

Sharon: 

-Pam; . ] 

Sharon ! 
Pam. 
Sharoii : 



(shows him the SA) .Mr. 
this -one. 



Come back to it later.-- (She stops to tease a 
boy before returning to lier seat . ) ^ . 

Wliat 's 13 down/ molecules . of chemical s^ibstances 
move through a membrane by -this process? ■ 

D.h, Sharon, we had that in the MinEx where we^ 
work with honey. . •, ' 

Get It . ; ' ' , 

You get it , ^ ■ ■ , ' ■ 

No» I'm the one getting all the answers. 



(Pam leaves to get the HinEx on honey and membranes.^ 
• Enroute, she stops to ''watch the fish" for awhile before 
she .gf?.t!5...ijr,*..-., TKp. 4ias - told them to put their " 

things away. T^e girls do so. They will continue "doing 
the SA" next time.) 

' ■ .. ' ; • ' 

The sequeti2e does, not endj,with a conference with the 

teacher,, nor do the girls finish the 'SA: The^i^r minds* wander , 
and when they leave their seats .to get things, .they find in- 
teresting things, to lookr.at of people to talH. to. Xhis takes 
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place in c^ass time where, the norm is working. As we see, how- 
eve r , . ? am and Sh a f on engage, in s.oine f o o 1 i n g ar oun d . a a d makings. 
These .activities ; plus playing, occur in class time only as*-.a- 
break in the norii|al work plan. When a child is in the Xab on • 
aelf-.selected time, he or she may spend the entire visit making 
or playing- ■ * -t . • ' ' . 

The dive'rsitv of materials in the science lab' is utilized 
by children on self.-sel^cted visits in making various "con- V 
coc t.ions . " Hoy^. use the tinker toys to make "contraptions , " 
**a i rp lanes, "rrionsters;" and' so on. All of the children, but 
especially the fourth. graders , enjoyed making, casts on their ^ 
f il||ers with plas ter-bf -paris ; Virtually every child had made 
least one ^'plaster cast," and some had. made them on as many 
as . 10 iJeparate occasions- The_jrnaking of plaster-fingers began.- 
in.Octobet and peaked in February , . with soine/ children still 
making them at the end of the year. Their' skill, in .'making 
them gradually improved, and variations : (dying the plaster with. 

.„ ■ ! ' • _ / ' . ' ^ ■ ■ _ ' Q ' ■ 

food coioring) were introduced. Children also' made "casts of 

■ ■ "^'.w^' 
shells and coins with plaster-of-paris and- clay. Batteries, 

switTches , and 'light , bulbs fdrmed th^ building' blocks as pupils 

made leng^liy electrical circuit's'. The object was, like 

building a block tov;er ,. . iio^ see how long you cbuld make the 

.circuij: and still get the bulb, to light.. . • 

^'Makini^, an BXp^riment" "it^olv^k 'a certain degree of re-r * . 

straint not present in these moire free-form making ■ activities.:' 



The curriculum designates thia accivity as an SUA, or self^ 

initiated- independent activity. Pupils fill in a sheet that 

• ■ ' . • / ■ -. . ■ • ' ■ • ' . . • • . • 

askd them to. list the^ materials . they use, the amounts, of • 
/ • 

* each i what, tl'sy. do with the materials , and. what: .the results 

• are'. . In an •intiei'view. , Sally . a fourth-grade 'girl , had this, 
to . say ;/ . . - ■ c/ . 

^ ■ • ■ ■ ■■ ■ r. ■ •' •- ■•■■5 ' ■•• 

•Sally: ^ ■ Well /-sometimes I mak^ an , experxment . Lxke 

my girlfriend and I once made an experiment. , 
y ' We. put 1/3 dixie cup of, lemon Juice and sugar 

• in It and we stirre"d it and then we put it in - 
' ■ the freezer^ , \ ^ 

D.L: .. And what, happened? , . ; / . 

SallV: Then in t^ree days we c^me back .and it was 

frozen. " . ■ \ ' * ■ ■ 

This is a description of a' fairly cypicalV ^'mixturfe , " and 
mixtures are the.m,o'S.t: common ' experiments ,- Girls ieem" to . pre- 
fer mixtures chat "turn out nice." Wtien ther^ was- snow on the 
ground,, .a: frequent, activity was collecting a beakir^^full of 
snow a-nd then adding various food color. dyes until a pleasing 
effect had been achieved. Boys prefer making mixtures that 
either look. or, smell "awful," Thiy delight in pouring unlikely 
' materials (baking soda . honey . soap pbwder) together and then 
..•heating the whole thing until it boils. They, also seem to 

relish in! heating things, in general, because' they get to wear 
• asbestos aprons, 'gloves-/ and goggl'es. * A mixture-making epi- * 
'sod.e-is exce'rj.ts'd below to lllus trate the phenomenon. 
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(Three f our th^'grade boy^- are in the lab. on . se if -selected 
. time; they are .planning an SUA.) 

Bobby:: I'm not going to write it^for everybody; get* 
'.your o\m, Frankie, (At this point, . it. is *not 
clear whether all three will be together or . . 
in. some other combination. ) ' 

< • , • ■ ■ . ^ . .... ■ 

Frankie: How about food . coloring? • ^. 

Jim;.. • , (writes and says) Yeast, 10 itiilimeters (sic) • 
of water and- tred food- coloring. .-1 

Frankie: I '11 get the 'snow, Oh, oh, there's not enough 
snow , . r ' . * 

JitiiT*" ^V7e need ammonia. - ^ " 

Bobby: Are youns- gonna heat it? . 

.lira: No, freeze it. _ [' 

-Bobby; Yeast, that's yucky stuff . • ' . 

, we're done (filling out sheet); We : 



Frankie: Mr. 

need you to sign the "sheet. 



Mr, 



0^K.^, put down that you're going to freeze it. 



(Later)/ 
Jim : - 

Frankie : 
A gitl: 
Bobby: ■ 
Jim: 



No/ Franki^, that's only a half; get- a bigv spoon- 
ful . It looks like blood- it looks like a*baby's 
■ diapers ... .* ' 

-.It's uleedin. • • i . . 

Yeah,. I bet you. put; red f'ood coloring in'. 

•Jim, that' s neat. , " . 

Another one of my super- dup^r experiments. * • 
. .. ■ (He stirs the mixture in the. beaker., then 

transfers it 'into a smaller 'beaker, spilling 
• " >half of it.') //, y, " / . 

•(Frankie starts to leave, but Jim' drags him back.) 

Jim: (to Frankie) It ' s your- yuck, too. (Frankie ' . 

carries beaker to th^ freezer.) . - 
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.'•(Bobby, 'meanwhile, has also made a mixture arid is "heating 

• it. on* a hot plate.) . , • . 

• ■ ■ ^ • ■ ■ 

Aide: Bobby, what did you make today? *" .' 

Bobbv:- ' (laughs). Chocolate milk. " , ■ 

' Aide: ... No' one would drink that..\ . 

Bobby: I .wish someone was dumb enough to. 

\ Although making occurs in. self -iselected time, children 
i^reatly enjoy work chat bears a resemblance- to making* I 
overheard one girl say, "SA:51''s so neat; you use paste and ^ 
it turns purple." Many SA's axid MinEx's lead to dramatic 
cransformations in color, . temperaturev-or ^.matter . • The prin- 
cipal distinction between doing a MinEx- and making a mixture 
was express4s4 by several, pupils as follows: '^When you make 
an' experiment on 'self-selected, you" can mix anything you ^ 
want; . when you do a >HnEx, you have to . follow what ' s on the 
sheet 

.. There are several educational ^ames in the lab (SLG, 
science learning games) but these , are used rarely. Ins.tead, 
there are a #ew 'play objects in the- lab that ; get very heavy 
use. There is a game called .v::r;.v.'-:v»7r . It is a commercial 
game and consists'of a complex series of Rube Goldberg de~ 
vices. When assembled, a marble .placed at pne ,^nd of the 
■series tn'akes its^-tortuous way around until it drops on a 
balance -beam- and shoots a plastic man int?o a pool . eff water 
and drops a trap 'over a square on the board. If the player's 



mouse is on 'the ' square', it is trapped and the player is 
aliminated. Actually, I never saw pupils play .the ^ame / 
.or even fully assemble it. . Rather, they played wfth: parts •. 
of it, •par'ticularly the.pa;rt with the man arid the pool! ^ 

Before she died in April,' Rosie the hamster 'was a " •. 

favorite playmate of the children. They built pens- for 
her out of rulers and masking tape, carried her around in 
their pockets, talked to her, dressed her up, ^and. so 'on, • 
two. box turtles in. res^idence were played with Tess of^enV and 
fisli in an aquarium attracted some attention. Various other "** 
objects were available for play, including a bati\ery^-'run motor, 
a plastic maze puEzle filled' with' mercury , '-'angeV chimes," ^ 
magnets, and so on. Other pieces of lab equipment were played 
with -from time to time. • . / ■■ 

One of the more int^esting types of play 'occurred -in the 
^ourse of carrying out a MinEx, SA, or other investigati9n.- 
.In^stigations often, called for the use of unusual (for. pupils) 
equipment It was frequently, the . case tihat pupils would get 
sidetracked into playing with the equipment.. A large plastic ' 
..syringe is used in one MinEx, for example, 'to i^orce air into 
a solution. Pupils sometimes failed to finish this particular 
i'rivestigarion because they . got involved in- exploring and play-^ 
ing with the syringe. Other materials which consistently 
evoked a play response were:, honey , ^stethoscope , balloons, 

" ' ; " - ^ ' . ■ ■ • . . 

"gutnbands/' a bu^i^er,. test tubes andf^rack, and food colouring. 

■■ . / . 




Finally. part t;/ot :>ii:'u' Lnvesr. igat; ionn were . eKtraeted by pupils 
and repeated over and over.. These included, for example, a 
seqii^fnce. v^here electric current ' is - passed through steel wool 
fibers ro. rnake a li^^^ bulb/;.he use of phenolphthalein to 
''chauie .colore?." and "invisible" writing on paper , ' -Kpre-^ - . 
over /'when one/pupil begins pl^yin^>;ith materials or parts 
of an^invesitigation," he^s ^quickly joineB* by others who watch 
or join in. Here, we turn to the last important activity 
category— fooling- around * * ' . . , 

There are a number of activities which- pupils classify 
aii **lfooling around."^ In talking with them» three attributes 
of fooling around are paramount. First fooling around is "not 
working^ when you/are supposed to be working." Hence, an ac- 
tivicy that might be makdng or ^jlaving. in self-selected time 
is. fooling - aro.und if it occur^v during class time. "Second, .fool 
irtg around is "not allowed." Most types of fooling around are 
ignored by the teacher, but "some » sUch- as "throwing" anid "mak- 
"ing a mess." attract his attention and earn a reprimand. Fi- 
nally, fooling around often means "you "are bugging someone," 
or preventing them from doing their work^. When Sharon and 
?am draw pictures, watch the two boys.^and talk about. Christmas 
present;-5\.in the above episode, they are "fooling around" be-- ' 
cause they are not doing their work. \'Jhen ^^m stops to teaser 
a boy, she is "bugging him. " , . ' ' 

S observed one episode that illustrates several types of 
fooling around. A fifth-grade- girl is doing Beaumont MinEx-6, 



wiii^h requirt-s the :i;>e ef honey. Aw .she gets her ma:rericTls 

*r,f ther, .1 boy *'.steals"'"ihG honey, squirts some on his finger, 
i. J ca'.;. it Thin attracts contjiderable ^ttantion. but 

*r.f..' ^'hilircn obviously understand hygiene because several of 
.^ix- ;< i; rur i l.-^ who lake liuney . in the ei/suing half- 
-r.' p^^.xr I: ^r.to t'TT.^ue depressors and lick it off of this, 
»Iu' I'u: il r;*' "b'it'," rho ^url by caking the honey she- needs for 
:H:r /ini'.x, .r!t«y are not working, b^t are instead talking and 
' >kir:r.' ar.er-'^ t:her::selves about honey and'^ sweet things. TEey 
.! i, k f iv^ t-r with hon^^v and use the tongue d.epressoi's as 
Lir^ri ' "^^^r nvi*ur/*) Meanwhile, almost all the other pupils in 
'.he- ruon n< <' Invoivt-d with the -honey /racas. ''watch'' it taking / 

- i- ' l " r: ; r; vr. 1 j h t he whcj 1 e c 1 a.^ s f C50 1 e d around were 
*.t;^v»mr.oa, .al::r,a;u',h the honey episode lasted for almost the 
er;r ire purlv>d, which is ?:*are. These incidents were inevitably 

irked off when a pupil, in the course of working in a * unit, 
bt-^a:: doini*. an invev^tigat ion which was novel for the whole 
cl ir;s iM^r exariirle, two boys^ began to. dissect a frog in a 
Harv.i^- 5rir,Kx. and this captured the attention of the whole • 
..^las>. .iA did orber projects involving a water siphon, a 
s*:^jdenr -c ^::s* rucked device to measure blood pressure/ and so 
.-n. ' ■ ' . • ■ • ' ■ ' 

T^clude this section, my lasting impression of the 
' I r- ic ar. atmosphere of movement and excitement on 



the part '-^£^::|Uipils at ail r imt^s. Although the , various act iv- ^ 
xties are semant ically discreet, they blend together behav- 
ior ally niuch like a **iTixxture , " with the outcome being just as 
unpredictable,. In the next .section, I will .. report • the* results, 
of a behavior observation ytudy. The main aim will- be to show 
^he relative frequencies of the activities listed in the pupil* 
cognitive tnap of the oclence lab. 

" - . ■• ' ■ " ■ Q 

Observing Pupils'- Behavic^ r * • . • * 

As a particip^t observer, I can. lay. claim Xo a degree of 
at'Utrall^y and havu tried- to convey the es^sence of what the 
>sc ience lab is like ' for intermediate grade pug ils . Nevedrthe- 1. 
l/?s'3, the picture would 'remain esiehtially ancomplete without 
Hopie indication of the relative frequency of the various actiy^- 
ities discussed above. Usin^; a behavior observation scale, I 
observed each of th.e 80 fourth and fifth graders on five oc- 
casfions during class time and on five occasions during -self - 
selected time (see Footnote 1 , p . 1). Appjoximatel*y one hour 
of observing was done each school day for a month, • Fifteen- 
different activities were coded, in addition to whether pupils 
were in groups and their location in the lab at the time oF ' 
the observation. (A sample, coding sheet can be found in Ap- 

- ■ " ' V." ./ , ■ 

pendix A.) The activity categories and their., definitions were 
baken from interview\s with pupils. , • 

The rLv^;uits uf the activity observations are shown in 
Tabl^.l for the two times. • The, absolute frequency of an 



tiviry over all pupils and its frequency relative, to all 
■•hers (expressed in percent) are shown. 



, :..v of Ai.T,v tieji in tht^ Sciencj" L*ab 
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Atl one raia^hc expect, there is less / during selfV 

■ ^i5fc?lfe?cted time and more Surprisingly, more r,^r.>..7was . 

rew'crded in claws time. Over the course of the year, I feel 
the iwol settir.g.-> are mart' T»^earlv even in the amount of playing 
behavior. In onner respects, the two settings are quite simi- 
lar-! txore t.hat verv_ little time iS spent in '::i\'h'>:j !:ct,'n:KJ 
: -, This is due ro the individualized nature of 'the cur- 
. riculum. There i,s very little instruction geared to the whole 
clati'j. As we will <^ee in Table 2, although quite a bit of time 
is spent in only one.-fourth of the r:<r *"j rzJ^with each, 

other is '-.^^ in, nature. .Group work, seems to function 

primarily/ then, to facilitate pupils' nona^demic interests .. 
^?otice aLs^> tha: a "fairly large portion of .pupils' time is 
;^pent in things ' • 



Bpl^iv QbsvrvaT on tn Lo'nqbranch 
Th«* Exn^iV ^ . .".hich Pup ^ Work Groups «n the Scit?na»Xab ► 



Setttnq 










Snlf selected ttme 






Frequency 


Percent 


Frequency Percent 






•78 


. .19,5 


99 . 24.8 



26 



Table 2 shows that pupils spend 20% of their time in 
J!' i.-.-^ and th*at this figure Is 'somewhat higher during, self- 
. selocct>d time. In Table 3, note that children spend a good 
deal of time ''kj around the room and along the rr^r{ph:vy. 

These figures are related to two activities :^^.'tnX7 and 
\^ Children move around the room to. get things 

chfiv need in their investigations and/or to look at what other 
pupils are doing. I cannot account for the finding that they 
spend less time »; *k,: during self -.selected than during 

classo I would have expected just the opposite to have been 
f he case, . * • , . 



. ^ , Tables 

■ Behav'or Obsiprvdtion tn Lonqbianch: 
Locjtiorj of Pup>is in the $Cfef;ce Lib" 



. * Setting ' 


Ltitat on 




Ciass time ^ Seif-selected t 


me 




Frequency 


Percent Frequency i 


Percent 




213 


-1 

53.3 254 


63.5" 




76 


18.0 84 


. 21.6 


0?> f 'uof • 


57 


14.3 5 


1.3 


Periphery 


43 


10 8 -T^ ' 52 


13.0 



It has been my\ntention only to describe what goes on 
in the science lab. an\ perhaps these figures give a better 
sense of what, doe's in fac\ happen. Some.; further results will, 



bopefuUv. shed li.Uu on/ht^ acrivi,ties of pupils in the sci- 
ence lab. The^.same pupils .were also observed in other set- 
tings in Uw,branch. Collapsing across- several activity cate- 
gories. Table 4 eomparei^' the relative frequency of activities . 
in •:he.o»:her seftinp.s If one takes the view that activ^ities 
are jointly a product , of the particular setting ;^nd the par- 
ticular set of pupils, we can see what the science lab as a 
setting uniquely contributes to the distribution of activities. 

• ' ^ ■ , • . " 

Table 4 

" Behavior Obsurv.jj:!On in Longbranch 

Ttv. Fr.MVJeocy At,T v»!'H> m (he Sc.eftce Lab as Compared.to Other Settings «n the'SchOQl • 
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Setting 



Act.v tv 




(^OOobs.) 


Othrtr Settings^ 


(1680obs.K 






Pf»fCtMlt 


■ Ffequsncv 


Percent 


Work -ivq 






" 776 


46.2 


/ 

Gi^tt rq " 


US 


' 14,^ 


' 188 


- 11.2 


Hetpirnj 




• 15 


32 ■ 


1,9 






5.5 


^"68 


4.0 




.35 


4.4 


. 43" 


25 


Footing Arouicl 


271 


339 


■ .473 


28\^ 


V\'Jtti.nq 


13 


1.6 


92 


5.5 



The science idb ^nciudtis class t*me and self -selected time. . 

Other sett^ngwnciUded, gfock/a pefipd tn the morning when children 
have ^ndfv:duaij;edinstructJonjn math, regdmg. and spelling; other . 
studies, a pgnod m the afternoon when children have a^nonind«v>dualized 
social studies cUss; and the Ijbrary where they have a/course in library skills.' 

Workiriij-^^b^ff^fiomposHdof^categorfes- numbered 1/3; 6. and 8 from Table 1 
He!p.ng i% composed of categories numbered 10 and 11 from Table \ .. 
^ Fcof^ng around . s composed of categories numbered 4. 5, 7. 9, and 14 from Table 1. 

.23" • ^ V ' 
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The niiin finding, i.s that pupils spend less time V '»x-»..7and 
: in che science lab and, consequently, more time in 
• • ' *, ' 'v*''*» *• 'j^nd .r}^"*-(?:f, These differences 

could be due *t6 a (reacher effect, but, I think ehis explanation 
is- hii7,hlv unlikely ■ Inrst'ead, the IS curriculum provides far 
more oppor^runity .for these last' four activities to occur than 
vio o^her curricula in the school-. For example, in math",, onoe 
a child ha.-; his lesson booklet, "he is stuck in his seat lit^til 
he is finr^:;hed with-it. In science, children get booklets 
^nd^mar erials for investigations. Se6ond; pupil's are encour- 
u;od ru work in pairs in. IS to a" much greater extent than in 
other curricula, • and, . consequently , there is more 'Visiting," 
Finally, the presence of a wondarful variety of materials in • 

lab invites making mixtures, unntri^ctureti play, and im-. 
prompru , fooling around. . ' ^ " 

Table 5 reinforces the. figures presented above and the 
comment ^tb^t I have made as . a participant observer ^ Pupils 
do indeed spend more time, i^ groups, in science, less time in • 
their .seat«5, and more ^ime moving around the room. Perhaps 
by now the reader is beginning to share my impression, of an 
atmosphere of movemen.t and excitement', 



' ■ Tabic 5 
Pupils Gioaps and The*f ,UtJtio/?in th;,» Science L^U> j;ul Othm SetUnps 
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Percent ■ 
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Puptts .1' qruups 


177 


22.1 


124 


.7.4 


tccdtton 










At %iidt 


467 . 


58 4 


.1188 


70.7 






•,20.0 


'173 


10.3 


On floor. 




78 


111 


.6.6 


Perphffy 


95 ' 


31.9 


74 • 


4.4 



. - . Let me briefly conclude this, description, with a yjprd on 
.pupils' attitude, toward 'the $cience lab. .The word in their 
vocabulary that 'carries the highest approbation is "neat," 
and I never heard "neat'' uttered more often than i-n th^ lab. 
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